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SUMMARY 
South Bog Stream, a tributary to Rangeley Lake in W estem Maine, provides habitat for 
wild brook trout (Salvelinus fontinalis) and, to a lesser extent, landlocked salmon (Sa/mo salar). 
The lower portion of the stream serves as spawning and nursery habitat for Rangeley Lake's 
salmonid population. 
With the assistance of volunteers, DIFW surveyed the stream in 2001. We conducted a 
complete biological survey of fisheries habitat, which allowed quantification of the river's value 
as fishery habitat. In addition, we measured transects to determine the stream's physical 
condition; and sampled the fisheries population to determine species composition and 
abundance. 
INTRODUCTION 
A survey of South Bog Stream was conducted by Regional staff and volunteers during 
the summer of 2001. Brook trout provide the primary sport fishery in this stream; however there 
are reports of a decline in both the quality of the habitat and the fishery in recent decades. This 
survey was conducted to quantify brook trout habitat, to document habitat degradation, and to 
rncommend habitat restoration measures. 
KEY WORDS: AGE & GROWTH, HABITAT EVALUATION, STREAM, HABITAT 
IMPROVEMENT, POPLATION ESTIMATE, WATER QUALITY 
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DESCRIPTION OF THE DRAINAGE 
General 
South Bog Stream, located in Franklin County, originates on the north face of Four Ponds 
Mountain and flows northward to Rangeley Lake. The stream is 6.3 miles long and has a 
drainage area of 17 .9 square miles. River sinuosity (the ratio of channel length to valley length) 
is 1.04. The river drops in elevation from 2,310 feet at its origin to 1,518 at Rangeley Lake, for a 
total of 792 (136 feet per mile) and an average slope of 2.58%. The stream and its drainage lie 
almost entirely within Rangeley Plantation (Figure 1 ). 
The watershed is steep, hilly, and forested primarily with spruce-fir and mixed 
hardwoods. The only lakes within its drainage are Mountain Pond (35 acres), Mud Pond (15 
acres) and Beaver Pond (10 acres). Mountain Pond has a maximum depth of 36 feet and 
supports a wild brook trout population. The other two ponds are shallow and have not been 
surveyed. Three named tributary streams total 7 .6 miles in length (Table 1 ); none has been 
extensively surveyed. The entire stream supports a wild brook trout population. 
The primary land use within the drainage is forestry, and there is little cultural 
development. A network of gravel logging roads provides access to much of the stream. This 
survey was conducted to quantify salmonid habitat, to identify degraded reaches, and to address 
the feasibility of restoring them to improve fishery habitat. 
HISTORY OF USE 
Land and Water Development 
Several instances of stream alteration and degradation are recorded in Regional files: 
• In a 1969 letter to the Commissioner, an angler reported the bulldozing of the stream 
upstream of the South Shore Drive bridge in response to a washout. The bulldozing was 
also documented in Regional files as extending "200-300 feet upstream from bridge on 
South Shore Road". 
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• It was noted on the 1976 electrofishing form (which was conducted below the South 
Shore Road bridge) that "pools [are] filling in - [they are] generally shallower throughout 
this section than in past years". 
As early as 1953, South Bog Stream was surveyed by Regional Fishery Biologist Robert 
Rupp "to determine the advisability of trying to keep the water level up through construction of a 
water-storage reservoir in the headwaters". The survey was completed in response to concerns 
by Ralph Philbrick of the Rangeley Guides Association that flows had become exceptionally 
low. In a December 9, 1953 letter to Commissioner Cobb, Rupp stated that "South Bog Stream, 
Bemis Stream, and others are all streams which ... have been known in past years as the main 
spawning and nursery areas for trout in the Rangeley Lakes Region". Rupp' s survey confirmed 
the low flows and he estimated that "only about 1 cfs" was flowing from the stream. Short of 
installing water-storage projects, which were prohibitively expensive, Rupp recommended that 
beaver should be encouraged within the drainage to maintain water storage, although the lower 
0.5 miles of the stream should remain clear to allow for upstream spawning migrations. 
In 1969, Clayton Grant of the Department's Engineering Division investigated the 
feasibility of increasing the size of the Beaver Pond flowage area with the intent of augmenting 
flow in the outlet brook. Because of the relatively small amount of water that could be stored in 
relation to the size of the South Bog Stream drainage, it was determined that the additional water 
storage would not justify the expense of constructing a dam at the outlet of Beaver Pond. 
During the 2001 survey, no evidence of log driving dams was documented. However, 
pulpwood was observed downstream of the South Shore Drive bridge, indicating that the stream 
may have been driven. 
Fisheries 
South Bog Stream has a relatively extensive electro fishing history, the earliest of which 
was conducted in 1967 downstream of the bridge on South Shore Drive, 1.1 miles upstream of 
the lake. At that time, it was noted that the majority of the brook trout sampled had been stocked 
in Rangeley Lake the previous spring. Stocking records indicate that 15,000 spring yearling 
brook trout had been stocked in Rangeley Lake in the springs of 1966 and 1967 and that both lots 
had been marked by fin excision. 
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Beginning in 1972, an 8-year project was initiated as part of a statewide effort to evaluate 
changes in the brook trout population that resulted from the imposition of an 8-inch length limit 
in 1973. (Prior to 1970, South Bog Stream had a fly-fishing-only regulation with a 6 in. length 
limit on brook trout; from 1970-72, there was a fly-fishing-only restriction but no length limit on 
brook trout.) The stream was electrofished at two sites to determine the number of brook trout 
within specified reaches and to monitor changes in the population resulting from the regulation 
changes. 
Effective 1990, regulations were made more restrictive when South Bog Stream was 
chosen to be one of several waters statewide devoted to catch-and-release fishing; it was required 
that all fish must be released alive at once in that portion of the stream upstream from the bridge 
at South Shore Drive to the red markers at the headwaters; the fly fishing only stipulation 
remained in effect. These regulations remain in effect today. 
Water Classification and Shoreland Zoning 
South Bog Stream's water quality is designated Class A by the Maine Department of 
Environmental Protection (DEP). Waters of this class are suitable for recreational purposes. 
Current land use regulations, established and administered by the Maine Land Use Regulation 
Commission (LURC), include riparian zones to "maintain water quality, plant, fish and wildlife 
habitat and in order to protect and enhance scenic and recreational opportunities". P-SL2 
subdistricts apply within 75 feet of the normal high water marks of stream channels upstream 
from the point where such channels drain 50 square miles (which includes all of South Bog 
Stream). Within P-SL2 Protection Subdivisions, two sets of clearcutting standards apply. 
Upstream of the point where they drain 300 acres or less, standards intended to prevent erosion 
and siltation apply. Downstream of this point, harvesting must meet the above standards and 
maintain shading of the surface waters. 
HABITAT QUALITY AND QUANTITY 
Season-long water temperatures were continuously recorded at miles 1.4 (0.2 mile 
downstream of the South Shore Road bridge) and 3.9 (200 feet upstream of confluence with 
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Mountain Pond Stream) with recording thermometers from May 10 to Sept. 13, 2001. Hourly 
water temperatures were highest in August when they averaged 65° Fat the lower site and 61° at 
the upper site (Table 2). Individual readings never exceeded 75° in the lower section or 72° in 
the upper section (Table 3) and are considered to be suitable for brook trout (Raleigh 1982). 
Temperatures at the lower site averaged 2.5 degrees warmer than those at the upper site. The two 
sites were separated by 2.5 stream miles. 
Temperatures of 68°F and less are considered to be ideal for brook trout and temperatures 
of 77°F and higher are considered to be lethal for extended periods of time. None of the 
temperatures exceeded 77°, although maximum daily temperature exceeded 68° for 21 days at 
the lower site and 10 days at the upper site. These temperatures were only marginally high, and 
it is unlikely that trout were forced to migrate to seek cooler water. The year 2001 was a drought 
year, and water temperatures may be higher than the long-term average. Water temperatures near 
the stream's mouth, which is influenced by lake level for the first 0.6 mile, were likely warmer 
still. Water temperatures and other water quality parameters have also been taken at South Bog 
Stream in association with electrofishing over a period of years (Table 4). These measurements 
confirm suitable water temperatures as well as oxygen and pH levels. 
During the summer of 2001, South Bog Stream was surveyed to document the location, 
type, and abundance of fisheries habitat and to locate and evaluate degraded sites that would 
benefit from habitat restoration. Fishery Division staff and volunteers surveyed the stream by 
walking at an average rate of 1.25 miles per day per 3-person team (Table 5). South Bog Stream 
was surveyed in two calendar days by 18 individuals. Information was summarized from data 
recorded at 85 transects between the headwaters and Rangeley Lake. Transects were generally 
spaced 200 feet apart along the waded portion but were increased to 500 feet or more in the 
lower sections; field notes are included in Appendix 1. 
Stream types were determined independently from the habitat survey from morphological 
characteristics measured at 10 sites along the stream (Tables 6 and 7) using the Ros gen 
Classification System (Rosgen 1996), a method of classifying stream channel reaches based on 
measurable characteristics (Appendices 2 & 3). For this report, the stream was classified to 
determine its broad morphological characterization (Level I) and description (Level II). Such 
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classification is a necessary precursor to stream condition assessment (Level Ill) and verification 
(Level IV) (Rosgen 1996), which remain to be completed. 
Level I analysis, which can be determined from maps and aerial photographs, results in 
broad categories (lettered from A through G) that describe the stream's slope, sinuosity, 
entrenchment, and width/depth ratio. As an example, Class C describes a winding reach of 
stream characterized by riffles, pools, and point bars. Level II stream classification adds a 
numeric substrate descriptor, graduated in size from bedrock (1) to silt (6). Additional Level II 
criteria include entrenc~ent ratio (width of the flood prone area at an elevation twice the 
maximum bankfull depth/bankfull width), width/depth ratio (ratio ofbankfull width/mean 
bankfull depth), sinuosity (stream length/valley length), and meander width ratio. Stream types D 
(multiple channels) and F (entrenched reaches) are indicative of degradation and accounted for 
1.25 miles or 20% of the total length of the stream. Reaches were identifi~d by GPS (UTM Zone 
19 NAD 27 Conus) to aid in mapping and relocation (Table 8). · 
Channel and stream bank stability were assessed for each of the reaches (Table 9) using 
the Stream .Reach Inventory and Channel Stability Evaluation (Pfankuch 1975). Two of the 
reaches rated 'Good'; four were 'Fair'; and four were 'Poor'; none was 'Excellent'. These 
ratings indicate that South Bog Stream is moderately unstable throughout much of its length, as 
revealed by eroding banks, multiple channels, bedload movement, entrenched reaches, and the 
aggradation of large gravel and sand bars near the stream mouth. Value ranges for width/depth 
ratio and sinuosity for different types of non-degraded streams are provided by Ros gen. A 
comparison of observed vs. expected values for stream typing measurements (Table 10) indicates 
that most of the B reaches are overwidened and that the stream is much straighter (less sinuous) 
than would be expected. 
The most basic habitat stream classification ranks these sections by riffle (broken surface, 
fast water), pool (ponded area with little visible flow), and run (combination riffle and pool with 
very visible flow and some broken water surface). The stream was 19% run, 47% riffle, and 
34% pool (Table 11). Reaches 5 and 6, from above Martin Stream to below South Shore Drive, 
have the largest area of riffle and reaches 1 and 3 have the largest area of run. Pool area 
increased from upstream to downstream. Stream types C and F had the greatest percentage of 
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pools, which provide important habitat for adult brook trout during mid-summer and mid-winter 
periods of thermal and low-flow stress. 
The stream's overall average width and depth were 36 and 1.1 ft respectively (Table 12). 
The average widths and depths of the reaches ranged from 20.2 and 0.52 ft in the headwaters to 
63.2 and 4.35 ft at the mouth. Shade and shrub cover, which are important for maintaining cool 
water temperatures, averaged 36 and 29%, respectively. Pools accounted for only 5% of the total 
area of the stream. Sand, much of which occurred in the lower reaches of the river, was the 
dominant substrate type (Table 13). Sand is poor coldwater fisheries habitat because it provides 
little cover; however, habitat is nonetheless present in sandy areas where water depth provides 
additional cover. Boulder (20 in+), rubble (10-20 in), cobble (2.5-10 in) and gravel (0.08-2.5 in) 
substrate were abundant in the upper reaches of the river where the gradient is steeper. These 
substrates provide important habitat for both juvenile and adult salmonids. Gravel, necessary for 
salmonid reproduction, is spread throughout the length of the river in quantities sufficient for 
natural reproduction. Pea gravel, which is also of suitable size for brook trout spawning, is less 
abundant overall but was more common in the lower reaches. Half (50.2%) of the spawning 
substrate is located in Reach 9, near the mouth of the stream and therefore is available to 
migrating lake brook trout (Table 14). Spawning-size substrate was identified by reach to 
facilitate its relocation with the intention to revisit and document spawning sites. 
For streams that are not degraded, pool frequency for B streams is one per 4-5 bankfull 
widths and one per 5-7 bankfull widths for C streams (for example, for reach 7, which has an 
average bankfull width of 33 feet, we would expect to find a pool every 165-231 feet). At South 
Bog Stream, three of the Breaches (2, 3, and 5) had far fewer pools than would be expected but 
reach 6 had the expected number of pools. Reach 7, which is a type C reach, also had the 
expected pool frequency (Table 15). 
In addition to frequency we also measured area and pool depth. First-class pools are 
large (with a surface area of 9,000 or more ft.2) and deep, second-class pools are of moderate size 
(2,000 to 9,000 ft. 2) and depth, and third-class pools are small (450 to 2,000 ft. 2), shallow, or 
both. First-class pools accounted for only 3.3% of the total number; second- and third-class 
pools accounted for 73.5 and 23.1 % of the total respectively (Table 16). The average maximum 
depth tended to be quite shallow, ranging from 3.3 ft for class 1 pools to 1.4 ft for class 3 pools. 
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The upper Magalloway River, judged to be the most stable river we have surveyed to date, had 
may pools that exceeded 6 ft in depth, suggesting that the average depth of South Bog Stream's 
pools has decreased over time, thereby decreasing pool volume and fish-holding capability. 
Shallow pools provide less protection to fish from low flows and predation. 
The quantity and quality of juvenile and adult brook trout habitat in South Bog Stream 
(Table 1 7) was determined from Habitat Suitability Index models (Raleigh 1982), which ascribe 
numeric values to habitat requirements. For spawning habitat, presence of spawning-size gravel 
is included, but additional work is needed to determine actual spawning sites. Variables for 
juvenile and adult habitat include water depth, cover, pool class, substrate size and type, and 
shade. Water quality and temperature are not limiting, so were not included in the evaluation. 
Listed values range from 0, which is unsuitable for brook trout, to 1, which represents ideal 
brook trout habitat. Resultant values indicate that all stream types of South Bog Stream contain 
suitable habitat for both juvenile and adult brook trout. Sixty three percent of the sections were 
rated as providing good-to-excellent (0. 7-1) habitat for adult brook trout; 48% provided good-to-
excellent habitat for juveniles (Table 18). Stream types A4, B4, and B3a had the highest quality 
adult brook trout habitat and stream types A4 and B3a had the highest quality juvenile brook 
trout habitat. Stream type C4 had the lowest quality habitat for both adults and juveniles. 
The same data, organized by reach, indicates that the largest area of both adult and 
nursery area for brook trout is in Reach 6, which is stream type B2, and that the largest area of 
spawning substrate is in Reach 9, which is stream type F5 {Table 19). 
HABITAT DEGRADATION AND POTENTIAL FOR RESTORATION 
Level II classification has several applications. To date we have used it to assess South 
Bog Stream's sensitivity to disturbance (Table 20). These values indicate that about 60 % of the 
length of the stream, including the A, C, D, and F reaches, is very sensitive to disturbance. The 
remaining 40%, comprised of the B reaches, is relatively resistant to disturbances. A summary 
of this information {Table 21) indicates that 60% of the river has an 'extreme' or 'very high' 
sensitivity to disturbance (this category includes stream flow magnitude and timing and/or 
sediment increases). Streambank erosion potential and sediment supply are categorized as 'very 
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high' for nearly half of the stream's length. A summary of the recovery potential (Table 22) 
indicates that 34% of the stream's length has excellent recovery potential; however, 45% fell 
within the Poor or Very Poor categories. 
At the time of the survey, portions of the South Bog Stream watershed showed evidence 
of instability. In the lower watershed, debris dams, mid-channel bars and eroding stream banks 
indicate severe flow fluctuations. Significant areas of fines, including sand and silt, are evident 
in low-velocity areas in the lower portion of the stream. Much of the stream area classified as the 
best brook trout habitat i~ also the most unstable. This instability may result in reduced survival 
of brook trout, particularly during their most vulnerable life stages as eggs and fry. 
Several specific instances of instability and change in the stream follow: 
• Anglers report that the large gravel bars within the lowest 1.5 mile of the stream have 
enlarged within the last decade and that they change from year to year. Excessively high 
or wide point bars, relative to the stream's width and depth, may indicate excessive 
sediment transport and aggradation. 
• Mid-channel bars are formed when the stream cannot carry its sediment load and may be 
a pr.ecursor to the formation of multiple channels. Several mid-channel bars were 
documented from river mile 1.3 to 1.4. Excessive sediment has a negative effect on 
stream biota by· either preventing their establishment or burying them during periods of 
aggradation. 
• There are two reaches ofD (multiple channel) stream, upstream and downstream of South 
Shore Road. These reaches are overwidened and shallow, and provide poor brook trout 
habitat. 
• There was only one area of mass wasting recorded (downstream of South Shore Drive). 
However, eroding banks were extensive, particularly in C, D, and F reaches, but also in 
some of the B reaches. 
• The lower (river mile 1.1) site electrofished in the 1970's was at that time a boulder riffle; 
today the same site consists of a large, shallow pool, indicating that morphological 
changes are occurring in this reach. 
• Boulders and smaller substrate migrate into the vicinity of the South Shore Drive bridge 
and are removed from time to time to maintain flow capacity through the bridge. 
• Pools were typically shallow, and therefore provide little prot~ction for fish species 
during periods of stress (summer and winter). 
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• As is mentioned elsewhere in this report, there are file references - dating back several 
decades - to reduced flows and loss of pools. 
GEOMORPHIC ASSESSMENT 
A field reconnaissance was made on June 7, 2001, by fluvial geomorphologist John 
Parish of Parish Geomorphic, who evaluated two sites near South Shore Road, and an upstream 
site at the confluence of Beaver Pond outlet (Parish 2001). He concluded that the area beginning . 
upstream of the South Shore Road and extending downstream had the greatest instability, as 
indicated by a high width to depth ratio, a lack of well-defined, deep pools, and high levels of 
sediment supply and transport. Possible restorative activities include identifying the cause of 
excessive sediment transport, restructuring the channel upstream of the South Shore Road bridge, 
narrowing overwidened reaches through the use of log deflectors, and scouring pools by using 
rock deflectors and rock vanes. Restorative work is dependent on receipt of funding. 
SPECIES OCCURRENCE AND ABUNDANCE 
Despite the presence of 20 fish species in Rangeley Lake, only six species have been 
documented at the electro fishing sites, the lowest of which is only 1.1 mile above the lake (Table 
23). Cooper (1940) indicates that South Bog Stream was stocked with brook trout and/or 
landlocked salmon in the 1930's. Although landlocked salmon use many ofRangeley's 
tributaries as spawning and nursery habitat, they have not been sampled in South Bog Stream in 
recent decades. Several sites - at stream mile 1.1, 2.0, 3.8, and 5.5 - have been electrofished to 
determine species composition and abundance (Table 24). Abundance (number of brook trout of 
all sizes per 100 yd2) averaged 18 at stream mile 1.1; 24 at stream mile 2.0; 7 at stream mile 3.8, 
and 3 at stream mile 5.5; these numbers compare favorably to the statewide average of 17.2 
(Table 25). Brook trout sampled at the mouth of South Bog Stream are substantially larger than 
those sampled near the headwaters, because they have access to habitat with more favorable 
growth conditions (Table 26). Only a small percentage of these fish are of legal-size. Data from 
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DeSandre's 1977 Rangeley Report indicate that 11% of those electrofished from 1970-75 were 6 
inches or longer (Table 27). 
Wild brook trout make up only a small portion of the Rangeley Lake catch and harvest 
despite the abundance of seemingly-suitable spawning and nursery habitat in the lower reaches of 
South Bog Stream. It is possible that the value of this habitat is compromised by its unstable 
nature, resulting in higher-than-normal rates of egg and fry mortality. 
RECOMMENDATIONS 
• Evaluate degraded reaches for restoration potential and arrange for/conduct restorative 
measures if feasible. 
• Trapnet the mouth of South Bog Stream beginning in September to determine the species 
composition and extent of salmonid spawning runs. 
• Determine the location of salmonid spawning by conducting a redd survey of areas with 
suitable substrate and by monitoring the movement of tagged brook trout if feasible. 
• Present the results of this work, as well as additional analyses of the data presented 
herein, in a final report. 
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Table 2. Monthly averages of water temperatures {°F) recorded at two sites on South Bog Stream, 2001. May 
temperatures were recorded from the 10th to the 31 51 only; September temperatures were recorded through the 13th 
onl . 
Month 
Site Statistic May June July August September 
Upper Minimum 47 56 57 57 53 
(Mile Mean 50 59 59 61 56 
3.9) Maximum 53 62 62 65 60 
Lower Minimum 48 56 58 61 55 
(Mile Mean 51 60 61 65 59 
1.4) Maximum 54 63 64 69 62 
Table 3. Average water temperatures, South Bog Stream, July and August only, 2001. 
Number of days in July and August that: 
Daily mean Min. temperature Mean temperature Max. temperature 
Site temp °F GE 68°F GE 77°F GE 68°F GE 77°F GE 68°F GE 77° F 
Upper 60.3 0 0 0 0 10 0 
Lower 62.8 0 0 6 0 21 0 
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Table 4. South Bog Stream water quality. 
Location Water Oxygen 
Date (river mile) temperature (°F) (mg/L) pH Alkalinity Conductivity 
7/6/1972 1.1 54 
7/31/1973 1.1 70 
7/8/1976 1.1 65 
7/5/1972 2.0 57 
8/1/1973 2.0 66 
8/14/1975 2.0 70 
7/9/1976 2.0 65 
9/2/1977 2.0 65 
8/23/1990 3.8 63 10 - 6.3 3 32 
8/28/1991 3.8 63 8 6.3 2 42 
8/24/1992 3.8 61 9 6.6 4 33 
8/19/1993 3.8 64 8 6.8 3 
9/13/2001 5.5 57 9 6.8 25 
Table 5. Methodology of South Bog Stream survey, 2001. 
Survey section Distance Number of River 
Date no. description feet miles transects miles 
7/23 1 Beginning to first bridge 5,260 0.996 19 5.32-6.32 
7/23 2 First bridge to second bridge 4,590 0.869 16 4.45-5.32 
7/24 3 Second bridge to Martin Brook 7,754 1.469 19 2.98-4.45 . 
7/24 4 Martin Br~ok to South Shore Road bridge 5,050 0.956 13 2.02-2.98 
7/24 5 South Shore Road to Rangeley Lake 10,690 2.025 18 0-2.02 
Table 6. Determination of Level II stream reach classifications. Measurements in feet. 
Flood Entrench- Width/ Predominant 
River Bankfull Mean prone ment depth channel Stream 
Reach mile width depth width ratio ratio Slope Sinuosity material type I 
1 5.53 12 1.3 16 1.33 9.0 0.069 1.01 Cobble A4 
2 4.60 19 0.9 38 1.98 21.3 0.049 1.11 Rubble B3a 
3 4.17 28 1.0 37 1.33 28.3 0.024 1.09 Boulder B2a 
4 3.70 n/a n/a >40 n/a D 
5 2.73 44 1.3 64 1.45 33.8 0.029 Cobble B4 
6 2.37 41 1.5 71 1.72 27.3 0.032 1.09 Boulder B2 
7 1.78 42 1.6 >90 >2.2 26.3 0.011 Cobble C4 
8 1.48 n/a n/a >40 n/a D 
9 0.80 30 2.2 41 1.37 13.6 0.002 Gravel F5 
10 0.65 52 3.3 >115 >2.2 15.4 0.001 Sand C6c 
1 Small letters indicate a subgroup of major stream types determined by slope variability. 
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Table 7. Lengths of South Bog Stream types2 by survey section. 
Survey Tran- Length River Stream 
Reach section sects ft. mile mile type General description of reach 
1 1 1-29 7;800 l.48 4.73-6.21 A4 Headwaters 
2 1, 2 30-35 2,000 0.38 4.37-4.73 B3a Includes upper bridge 
3 2,3 36-45 3,100 0.59 3.96-4.37 B2a Includes middle bridge, Mtn P Str 
4 3 46-51 2,600 0.49 3.66-3.96 D 
5 3,4 52-62 4,900 0.93 2.73-3.66 B4 Martin Stream enters near lower end 
6 4,5 63-70 3,100 0.59 l.78-2.73 B2 Includes bridge, South Shore Road 
7 5 71-73 1,400 0.27 1.52-l.78 C4 
8 5 74-78 2,600 0.49 0.94-1.52 D 
9 5 79-81 1,400 0.27 0.68-0.94 F5 Downstream end at lake level influence 
10 5 82-85 3,600 0.68 0.00-0.68 C6c Downstream end at mouth of lake 
Table 8. GPS location of South Bog Stream reaches (UTM Zone 19 NAO 27 Conus ). 
Reach UTMX UTMY 
Upper end 1 190367505 E 4969190 N 
Lower end 11 upper end 2 190367274 E 4970176 N 
Lower end 2/ upper end 3 190367183 E 4970726N 
Lower end 3/ upper end 4 190366813 E 4971817 N 
Lower end 4/ upper end 5 190366334 E 4972594 N 
Lower end 5/ upper end 6 190365850 E 4973699 N 
Lower end 6/ upper end 7 190365046 E 4974942 N 
Lower end 7 I upper end 8 190364816 E 4974942 N . 
Lower end 8/ upper end 9 190364816 E 4975047N 
Lower end 9/ upper end 10 190364195 E 4975068 N 
Lower end 10 190363295 E 4976094 N 
Table 9. Pfankuch channel stability rating, South Bog Stream. 
Pfankuch rating 
Reach River mile Stream type numeric adjective 
1 5.53 A4 · 79 Good 
2 4.60 B3a 67 Fair 
3 4.17 B2a 47 Fair 
4 3.70 D4 131 Fair 
5 2.73 B4 56 Good 
6 2.37 B2 92 Poor 
7 1.78 C4 95 Fair 
8 l.48 D4 134 Poor 
9 0.80 F5 133 Poor 
10 0.65 C5c 135 Poor 
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Table 10. Comparison of observed vs. expected range and average values, Rosgen stream classification. Values in bold lie outside of the expected range. 
River Stream Entrenchment ratio Width/depth ratio Slope Sinuosi!Y 
Reach mile type Range Average Observed Range Average Observed Range Average Observed Range Average Observed 
1 5.5 A4 1.00-1.38 1.26 1.33 3.4-11.7 7.11 9.0 0.38-0.10 0.057 0.069 1.05-1.35 1.13 1.01 
2 4.6 B3a 1.40-2.05 1.59 1.98 11.7-38 18.78 21.3 0.04-0.103 0.049 1.2-1.6 1.32 1.11 
3 4.2 B2a 1.23-205 1.55 1.33 12.0-39.0 20.39 28.3 0.002-0.103 0.0301 0.024 1.1-1.6 1.295 1.09 
4 3.9 D n/a >40 >40 n/a 
5 2.7 B4 1.4-2.17 1.63 1.45 10.7-36.7 16.59 33.8 0.0003-0.045 0.019 0.029 1.2-1.7 1.36 1.18 
6 2.4 B2 1.23-2.05 1.55 1.72 12.0-39.0 20.39 27.3 0.002-0.103 0.0301 0.032 1.1-1.6 1.295 1.09 
7 1.8 C4 2.7-31.65 5.26 >2.2 1.35-75 29.28 26.3 0.0001-0.018 0.0045 0.011 1.43-2.8 1.92 1.07 
8 1.4 D n/a >40 n/a 
9 0.8 F5 1.05-1.30 1.14 1.37 11.9-77 21.30 13.6 0.0001-0.0142 0.0037 0.002 1.40-1.45 1.43 1.50 
10 0.7 C6c >2.2 >2.2 >12 15.4 <0.02 0.001 >1.4 1.32 
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Table 11. Summ!!!}'. of South Bog Stream riffles1 QOols2 and runs b~ Reach. Measurements in ft2• 
Stream Percent of: 
Reach tvoe Leng!h (ft.) Characteristic Area reach total 
A4 7,800 Riffle 889,040 55 16 
Pool 24,000 1 <l 
Run 709,100 44 32 
All 1,622,140 100 14 
2 B3a 2,000 Riffle 179,800 32 4 
Pool 0 0 0 
Run 376,500 68 17 
All 556,300 100 5 
3 B2a 3,100 Riffle 132,800 14 2 
Pool 105,200 11 3 
Run 703,680 75 32 
All 941,680 100 8 
4 D 2,600 Riffle 269,000 40 5 
Pool 178,500 27 4 
Run 220,600 33 10 
All 668,100 100 6 
5 B4 4,900 Riffle 1,794,572 89 33 
Pool 0 0 0 
Run 221,600 11 10 
All 2,016,172 100 17 
6 B2 3,100 Riffle 1,624,010 88 29 
Pool 225,000 12 6 
Run 0 0 0 
All 1,849,010 100 16 
7 C4 1,400 Riffle 170,000 35 3 
Pool 320,000 65 8 
Run 0 0 0 
All 490,000 100 4 
8 D 2,600 Riffle 448;900 55 8 
Pool 363,900 45 9 
Run 0 0 0 
All 812,800 100 7 
9 F5 1,400 Riffle 0 0 0 
Pool 805,000 100 20 
Run 0 0 0 
All 805,000 100 7 
IO C6c 3,600 Riffle 0 0 0 
Pool 2,048,300 100 50 
Run 0 0 0 
All 2,048,300 100 17 
All All Riffle S,508,122 47 
Pool 4,069,900 34 
Run 2,231,480 19 
All 11,809,502 100 
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Table 12. South Bog Stream habitat characteristics by reach. Measurements in ft and ft2 • 
Stream Mean Cover(%) Area 
Reach type length width de2th shade shrub stream ~ool 
1 A4 7,860 20.2 0.52 66 23 164,007 8,386 
2 B3a 2,000 28.0 0.46 49 6 56,750 1,680 
3 B2a 3,296 26.5 0.65 13 52 97,480 18,345 
4 D 2,880 23.3 0.90 37 55 67,810 12,780 
5 B4 4,578 44.9 0.82 23 23 203,417 6,440 
6 B2 3,550 51.6 0.85 44 10 192,656 2,722 
7 C4 1,500 32.7 0.48 44 10 52,444 1,410 
8 D 2,420 33.4 0.53 44 42 88,070 5,777 
9 F5 2,000 38.0 1.10 35 39 84,198 2,374 
10 C6c 3,270 63.2 4.35 0 28 204,830 0 
All All 33,354 36.18 1.07 1,211,662 59,913 
Table 13. Area ( ft2)of South Bog Stream dominant substrate by reach and abundance. 
Dominant Dominant 
Reach substrate Area Percent Reach substrate Area Percent 
Boulder 92,414 20.3 6 Boulder 150,220 89.5 
Rubble 200,590 44.1 Rubble 17,121 10.2 
Cobble 144,430 31.8 Pea gravel 560 0.3 
Gravel 17,400 3.8 
7 Cobble 32,000 97.0 
2 Boulder 220,600 53.4 Pea gravel . 1,000 3.0 
Rubble 132,200 32.0 
Cobble 52,800 12.8 8 Boulder 26,890 33.9 
Pea gravel 7,200 1.7 Cobble 36,390 45.9 
Gravel 16,000 20.2 
3 Boulder 66,000 10.0 
Rubble 232,000 35.1 9 Gravel 33,500 41.6 
Cobble 215,388 32.6 Pea gravel 47,000 58.4 
Gravel 134,400 20.3 
Sand 13,700 2.1 10 Sand 1,823,835 100.0 
4 Boulder 118,000 22.1 All Boulder 1,0~0,156 22.2 
Rubble 100,000 18.8 Rubble 867,071 17.8 
Gravel 315,400 59.1 Cobble 509,248 10.5 
Gravel 516,700 10.6 
5 Boulder 406,032 65.6 Pea gravel 55,760 1.1 
Rubble 185,160 29.9 Sand 1,837,535 37.8 
Cobble 28,240 4.6 All 4,866,470 100.0 
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Table 14. Location and quantity of spawning-size substrate, South Bog Stream. 
Reach Transect no. Stream mile Substrate size Quantity ( ft2) Percent 
22 5.17 Gravel 4,320 2.7 
2 33 4.56 Pea gravel 1,040 0.6 
3 44 3.90 Gravel 6,680 
45 3.83 Gravel 5,130 
All All 11,810 7.3 
4 46 3.75 Gravel 7,000 
47 3.65 Gravel 4,840 
48 3.61 Gravel 14,110 
49 3.45 Gravel 2,180 
All All 28,130 17.3 
6 68 1.93 Pea gravel 3,014 1.9 
7 71 1.69 Pea gravel 18,226 11.2 
8 78 0.99 Gravel 14,500 8.9 
9 79 0.90 Gravel 21,614 
80 0.77 Gravel 13,210 
81 0.62 Pea gravel 47,000 
All All 81,825 50.2 
Table 15. Pool freguency2 South Bog Stream. 
Number Stream Distance Bankfull widths between pools 
Reach Rosgen class of pools length between pools observed expected 
1 A4 18 7,860 437 22 
2 B3a 2 2,000 1,000 36 4-5 
3 B2a 9 3,296 366 14 4-5 
4 D 4 2,880 720 31 
5 B4 4 4,578 1,145 26 4-5 
6 B2 13 3,550 273 5 4-5 
7 C4 11 1,500 136 4 5-7 
8 D 14 2,420 173 5 
9 F5 7 2,000 286 8 
10 C6c 0 3,270 5-7 
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Table 16. Maximum depth of pools by Rosgen stream type and by pool class, South Bog Stream. 
Average 
Stream type Pool class Number of pools maximum depth area (ft2). 
A4 0 
2 1 3.1 18,176 
3 17 1.7 3,863 
B2 1 2 3.7 3,225 
2 7 2.3 2,823 
3 4 2.1 252 
B2a 1 2 3.4 23,150 
2 5 2.8 21,560 
3 2 2.1 14,675 
B3a 1 0 
2 0 
3 2 2.4 8,000 
B4 1 0 
2 0 
3 4 3.5 16,101 
C4 . 1 0 
2 7 2.3 1,340 
3 4 2.1 1,180 
D 1 6 3.6 17,788 
2 7 2.4 10,086 
3 0 
F5 1 4 2.6 5,178 
2 2 4.3 2,530 
3 1 1.8 500 
All 1 14 3.3 12,871 
2 29 2.6 7,958 
3 34 1.4 5,343 
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Table 17. Brook trout habitat (ft. 2) by reach, rank, section, and life stage, South Bog Stream. 
Stream Life stage 
type Rank Adult Juvenile Spawning2 
A4 0.6 183,800 441,500 
0.7 555,400 299,456 
0.8 282,540 891,332 
0.9 576,900 0 
1.0 202,800 0 
All 1,801,440 1,632,288 43,200 
B2 0.5 0 840,000 
0.6 840,000 0 
0.7 0 1,007,004 
0.8 601,210 498,220 
0.9 2,077,000 0 
All 3,518,210 2,345,224 839,060 
B2a 0.4 0 403,200 
0.5 403,200 0 
0.6 388,640 140,000 
0.7 329,200 637,300 
0.8 241,600 179,820 
All 1,362,640 1,360,320 171,600 
B3a 0.5 0 112,000 
0.6 112,000 75,000 
0.7 179,800 232,800 
0.8 128,000 248,500 
0.9 248,500 0 
All 668,300 181,600 104,000 
B4 0.4 0 282,400 
0.5 357,200 0 
0.6 0 798,150 
0.7 961,700 676,621 
0.8 877,272 0 
All 2,196,172 1,757,171 0 
C4 0.4 1,020,000 0 
0.5 0 1,779,940 
0.6 700,000 0 
0.7 180,000 0 
All 1,900,000 1,779,940 1,008,490 
C6c 0.6 161,900 9,000 
0.7 434,400 7,600 
All 596,300 57,600 0 
2 Presence of gravel or pea gravel; actual value/use as spawning habitat not determined. 
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Table 17. Brook trout habitat (ft. 2) by stream type, HSI rank, and life stage, South Bog Stream, (con 't). 
Strean1 Life stage 
type Rank Adult Juvenile Spawning 
03 0.3 0 50,600 
0.4 50,600 0 
0.5 180,000 577,800 
0.6 597,800 714,945 
0.7 730,000 34,632 
0.8 793,500 735,041 
0.9 579,600 520,000 
All 2,931,500 2,633,018 487,500 
F5 0.5 630,000 276,500 
0.6 470,000 0 
0.7 500,000 0 
All 1,600,000 276,500 1,571,270 
All 0.3 0 50,600 
0.4 1,070,600 685,600 
0.5 1,570,400 3,586,240 
0.6 3,454,140 2,178,595 
0.7 3,870,500 2,895,413 
0.8 2,924,122 2,552,913 
0.9 3,482,000 520,000 
1 202,800 0 
All 16,574,562 12,469,361 4,225,120 
Table 18. Percent of area by stream type that provides good-to-excellent habitat for different life stages of brook 
trout, South Bog Stream. 
Life stage 
Stream type Adult Juvenile 
A4 90 73 
B2 76 64 
B2a 42 60 
B3a 83 72 
B4 84 39 
C4 9 0 
C6c 73 46 
D 72 49 
F5 31 0 
All 63 48 
3 Substrate size varied widely from rubble to sand. 
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Table 19. Brook trout habitat (ft.2) by reach2 stream type2 HSI rank2 and life stage2 South Bog Stream. 
Stream Life stage 
Reach type Rank Adult Juvenile Spawning 
A4 0.6 183,800 441,500 
0.7 555,400 299,456 
0.8 282,540 891,332 
0.9 576,900 0 
1.0 202,800 0 
All 1,801,440 1,632;288 4,320 
2 B3a 0.3 0 0 
0.4 0 0 
0.5 0 112,000 
0.6 112,000 75,000 
0.7 179,800 232,800 
0.8 128,000 248,500 
0.9 248,500 0 
All 668,300 668,300 1,040 
3 B2a 0.4 0 403,200 
0.5 403,200 0 
0.6 388,640 140,000 
0.7 329,200 637,300 
0.8 241,600 55,944 
All 1,362,640 833,244 11,810 
4 D 0.3 0 50,600 
0.4 50,600 0 
0.5 0 0 
0.6 200,000 54,945 
0.7 70,000 34,632 
0.8 343,500 . 259,441 
0.9 104,000 70,000 
All 768,100 469,618 28,130 
5 B4 0.4 0 282,400 
0.5 357,200 0 
0.6 0 798,150 
0.7 961,700 676,621 
0.8 877,272 0 
All 2,196,172 1,757,171 0 
6 B2 0.5 0 840,000 
0.6 840,000 0 
0.7 0 1,007,004 
0.8 601,210 498,220 
0.9 2,077,000 0 
All 3,518,210 2,345,224 3,014 
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Table 19. Brook trout habitat (ft.2) by reach2 stream type2 HSI rank2 and life stage2 South Bog Stream (con't). 
Stream Life stage 
Reach type Rank Adult Juvenile Spawning 
7 C4 0.4 1,020,000 0 
0.5 0 1,779,940 
0.6 700,000 0 
0.7 180,000 0 
All 1,900,000 1,779,940 18,226 
8 D 0.5 180,000 577,800 
0.6 397,800 660,000 
0.7 660,000 0 
0.8 450,000 475,600 
0.9 475,600 . 450,000 
All 2,163,400 2,163,400 14,500 
9 F5 0.5 630,000 1,266,500 
0.6 470,000 0 
0.7 500,000 0 
All 1,600,000 1,266,500 81,824 
10 C6c 0.3 0 537,429 
0.4 0 144,655 
0.6 1,613,390 0 
0.7 434,400 0 
All 2,047,790 682,084 0 
All 0.3 0 588,029 
0.4 1,070,600 830,255 
0.5 1,570,400 4,576,240 
0.6 4,905,630 2,169,595 
0.7 3,870,500 2,887,813 
0.8 2,924,122 2,429,037 
0.9 3,482,000 520,000 
1 202,800 0 
All 18,026,052 14,000,969 162,864 
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Table 20. Summary of South Bog Stream stream types and sensitivity to disturbance. 
Sensitivity Streambank 
Number of: Percent to erosion Sediment Recovery 
Stream type feet miles of total disturbances potential supply potential 
A4 7,800 1.48 24.0 extreme very high very high very poor 
B2 6,200 1.18 19.1 very low very low very low excellent 
B3 2,000 0.38 6.2 low low low moderate 
B4 4,900 0.93 15.l moderate moderate low excellent 
All 13,100 2.49 40.4 
C4 1,400 0.27 4.4 very high very high high good 
C6 3,600 0.68 11.0 very high high high good 
All 5,000 0.95 15.4 
03-5 5,260 0.98 15.9 very high very high very high poor 
F5 1,400 0.27 4.4 very high very high very high poor 
All 32,560 6.17 100 
Table 21. Summary of sensitivity-to-disturbance indices, South Bog Stream, by feet and (percent). 
Category 
Index Extreme Very high High Moderate Low Very low 
Sensitivity to 7,800 11,660 0 4,900 2,000 6,200 
disturbances (~4.0) (35.8) (0) (15.0) (6.1) (19.0) 
Streambank erosion 0 15,860 3,600 4,900 2,000 6,200 
potential (0) (48.7) (11.1) (15.0) (6.1) (19.0) 
Sediment supply 0 14,400 5,000 0 6,900 6,200 
(0) (44.2) (15.3) (0) (21.2) (19.0) 
Table 22. Summary of recovery potential index, South Bog Stream, by feet and (percent). 
Category 
Index Excellent Very good Good Moderate Poor Very poor 
Recovery potential 11,100 0 5,000 2,000 6,660 7,800 
(34.1) (0) (15.4) (6.1) (20.5) (24.0) 
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Table 24. GPS location of electrofishing sites, South Bog Stream (UTM Zone 19 NAD 27 Conus). 
River mile Description UTMX UTMY 
1.1 Downstream of South Shore Drive Bridge 190365069£ 4974927N 
2.0 · Upstream of South Shore Drive Bridge 190365791E 4974156N 
3.8 At-middle bridge 190366818£ 4971705N 
5.5 Upper end of surveyed section 190367532£ 4969024N 
Table 25. Estimated number of brook trout2 South Bog Stream. 
Population estimate 
River All 
Year mile Area (ft2) sizes 
1972 1.1 7,500 140 
1973 1.1 7,500 170 
1975 1.1 7,500 163 
1976 1.1 7,500 145 
1977 1.1 7,500 115 
1973 2.0 6,400 212 
1975 2.0 6,400 170 
1976 2.0 6,400 183 
1977 2.0 6,400 162 
1978 2.0 6,400 115 
1979 2.0 6,400 175 
1990 3.8 10,998 99 
1991 3.8 10,998 68 
1992 3.8 10,998 150 
1993 3.8 10,998 45 
2001 5.5 2,520 45 
Statewide 5,509 105 
(1995-96)6 
4 From DeSandre 1977. 
5Brook trout 6 inches long or greater. 



















Standing crop (lb./acre )4 
Young II+& 
of year I+ older 
11.4 4.8 
1.9 9.3 18.6 
3.1 3.1 3.6 
1.6 15.2 14.9 
2.9 2.4 6.0 








Table 26. Mean lengths in inches and sample size of South Bog Stream brook trout. 
Date A e 
River mile sampled Statistic O+ I+ II+ III+ 
07 10/1990 Length 5.4±0.2 7.8±0.3 11.4±0.8 
Weight 1.0±0 2.4±0.3 8.0±1.0 
Number 7 10 2 
Percent 37 53 10 
5.53 9/13/2001 Length 3.7±0.9 5.5±0.3 7.3 
Weight 0.2±0.1 0.8±0.1 1.8 
Number 16 6 1 
Percent 70 26 4 
Table 27. Relative numbers of wild brook trout by inch class. From DeSandre 1977. 
Inch class Length limit 
Year 2-4 4-6 6-8 8 & over Total (inches) 
1970 7 35 8 1 51 none 
1972 10 25 3 0 38 none 
1973 96 120 36 1 253 8 
1974 22 23 4 1 50 8 
1975 187 29 14 2 232 8 
Totals 322 232 65 5 624 
Percent 52 36 10 1 
7 Trapnetted at mouth of stream. 
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Appendix 1. Field notes, South Bog Stream survey. 
Cumulative River 
Transect Length Length mile Comments 
3,600 7.00 Headwaters 
1 200 200 6.32 Begin Section 13,600 ft. from headwaters 
19 360 5,260 5.32 End Section 1 at upper bridge 
35 200 9,850 4.45 End Section 2 at middle bridge 
38 400 11,050 4.22 Trib, 19°C 
39 400 11,450 4.15 Large cobble point bars 
41 356 12,206 4.00 Trib, dry 
44 400 12,746 3.90 Debris dams, cobble point bars 
46 400 13,546 3.75 Trib, 15°C 
49 230 15,126 3.45 Beaver dam 
50 400 15,526 3.37 Old bridge crossing 
54 578 17,604 2.98 End Section 3 at Martin Brook 
63 400 21,004 2.34 Island 
67 450 22,654 2.02 End Section 4 at bridge, South Shore Drive 
23,134 1.93 Recording thermometer location 
68 500 23,154 1.93 . Step pools. Algae abundant 
23,364 1.89 Mass wasting 
70 500 24,154 1.74 Main channel 20°C 
72 25,429 1.50 Multiple channels begin. Gravel bar 
25,564 1.47 Gravel bar 
25,594 1.47 Multiple channels 
26,034 1.38 Mid channel bar 
25,614 1.46 Gravel bar 
25,749 1.44 Multiple channels 
26,124 1.37 Mid channel bar 
26,154 1.36 Debris dam 
74 510 26,164 1.36 End of multiple channels 
26,449 1.31 Mid channel bar 
76,539 1.29 Mid channel cobble bar 
75 26,619 Cobble bar 
26,779 Sand bar 
76 26,969 1.21 Channels converge 
77 27,749 1.06 Old beaver dam 
27,924 Spring 
78 28,604 0.90 Remains oflast year's redds? 
80 29,744 0.68 Begin lake influence on water level 
85 600 33,344 0 End Section 5 at Rangeley Lake 
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Appendix 2. Description of level I stream types from Rosgen Stream Classification, 1996. 
Pool Width/depth 
Stream type Gradient (%) Profile spacing Entrenchment ratio Sinuosity 
A 4-10 Cascades 2-3 <1.4 <12 1.0-1.2 
or step pools 
B 2-4 Riffle, rapids 4-5 1.4-2.2 >12 >1.2 
c <2 Riffle/pool, 5-7 >2.2; well >12 >1.4 
point bars defined 
floodplain 
D <4 Braided; eroding >40 
banks 
E <2 Broad meadow >2.2 <12 
valleys 
Appendix 3. Description of level II stream types from Ros gen Stream Classification, 1996. 
Numeric descriptor 2 3 4 5 6 
Channel material bedrock boulders cobble gravel sand silt/clay 
Size <80 in 10.1-80 in 2.5-10.1 in 0.08-2.5 in 0.062-0.125 mm <0.062 
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PROJECT 
This report has been funded in part by the Federal Aid in Sport Fish 
Restoration Program. This is a cooperative effort involving federal and state 
government agencies. The program is designed to increase sport fishing and 
· boating opportunities through the wise investment of anglers' and boaters' tax 
dollars in state sport fishery projects. This program which was funded in 1950 
was named the Dingell-Johnson Act in recognition of the congressmen who 
spearheaded this effort. In 1984 this act was amended through the Wallop-
Breaux Amendment (also named for the congressional sponsors) and pro-
vided a threefold increase in Federal monies for sportfish restoration, aquatic 
education and motorboat access. 
The Program is an outstanding example of a "user pays-user benefits", 
or "user fee" program. In this case, anglers and boaters are the users. Briefly, 
anglers and boaters are responsible for payment of fishing tackle excise 
taxes, motorboat fuel taxes, and import duties on tackle and boats. These 
monies are collected by the sport fishing industry, deposited in the Department 
of Treasury, and are allocated the year following collection to state fishery 
agencies for sport fisheries and boating access projects. Generally, each 
project must be evaluated and approved by the U.S. Fish and Wildlife Service 
(USFWS). The benefits provided by these projects to users complete the 
cycle between "user pays - user benefits". 
Maine Department of Inland Fisheries and Wildlife 
· 284 State Street, Station #41, Augusta, ME 04333 

